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The BHETESNCE of th* industrial production of
‘i:iﬁ:ani‘ms mm ks alloys hag given rise to new safesy

vroblens comectad with partloular properdies of this
f‘d&:!‘tiii‘ @

_ Tdteniumn mzm;M g & high chemionl setivitys it

easily resots nok only with oxyeen, bulb slsc with ofpe
m:m dlozide and ni wo;;;e,n § 1% burng intengely In an abe
mosphers of the latter, Titanium decompoes steamy the
liverated hiydrogen Forms an explosive mixbure with the
exveen of eir, Ifngr Fitenium campmmi;z sxya rather
e <;a:.r*m,m becanuse of thelr borieity. Particulsr atiene
tion should be p&m to protection Trom titenium dust
in cases when it is given off in miztures oo "?,ain NE

A

Cgoms other v%s*a.m@r:ss {guartz, for instance)} which ine
oresss 1ts noxlions effects,

Titanivy dust, as well an
slloys, is explogivei moreover :H
treshold is relatively small,

‘ Pinely crushed titendimm and titanium alloys can
denite sz't" m:m*um; wien coated with oil,

x?z'ffh« mf“r;u:* ture of elestrodes, EBleotrodes are
Lhanium alloysd under pressirs in powers
1 Maﬁ,‘:m z;"x"w%::':;s:e@ '

Daring loading the atmosphers hecones g pollubsd
with duszt cw*‘cw"[ ving chromium, sllicium and e:}i:ﬂ" g eE.@m
ments in additlion to witanium dioxide.

E“g ::9::* a workey loads the contal ,L.,e';':zf with the mixe
re finds himsels within the operating range of the

Tt of many of its
doway explosion

'ﬁ.m‘

T -




plunger every two oY three minubes. DResides visk of ine-
jury, this 1@mﬁ” Yo overstrain,

Doring pressing the sponge often sbieks to the
working cone &f the wetrizy s a result the electrode
ig pushed out wi tl ao&,u sooompanied by hydraulic shocks
which are dangsrouns For L}a stalf,

The pﬂems secbion should be placed in & separate
building equipped with plenum and exhaust vent 1zu¢0ﬁ
for a Yhorough improvement in work e0nﬂ1unon complex
msmhanﬁgmtion of mixiure orus hwna, aiandzng prEOﬂ?ion«

Cing and press cowtainer loading is reguired, The local

ﬁxhaﬁat ventilation systen should be equipped with Il
mid dust collectors should operations W%Gﬁa dugt is
given off be performed,

' Tn order Lo aveid dropping the slectrode at the
outpnt & gusrd ring can be place ad arcund the dLﬁALO
chute of the pregs while the electrode is removv& by
megns of hclwtzn@wcﬁuvev*ng a@mpma“x, During shivment
electrodes mzt be kept inside containers in order to
p?bV@ﬁ% Tracbure, ‘

The tempsrature of the press container most be

"S

ﬁmtﬁmmtgﬁaiﬁg'amwmwmjlad a0 as Lo evoid overheating.

Tre smelting of ditanium alloys in eleotric fure

‘naceds Lust and Anﬁ oln&v“ mre Liberated in The Proe

Teas of cleaning the Furnace and preparing 1% forgnel -

Adng. Diffieult conditions srise when these ayeratioﬂs'
are p«lf@vvad by hand.

»

Begides, risk of injury arises when a vorker sebs
ne the electrode on the bedplsbe of the furunace and
OHG”VS the strength of the weld to the "residue" because
of possible bad gualiily weld. &pﬁ,ial hoiate should be
nged Tor setbting up electrodes: the latter sl outd be
ehecked in advance for atre%gth and lack of hunidity

&

o+ O
a1 gurfeoe.

<

In order to prevent electrocution the guality of
the insulation hetween eleotrode holder and furaabe hody
as well as the reliability of the snsnlation of arnd the
proveation from 8&1 PvaE“ﬁwﬂﬂ”Ty“h" Turns 02 elements
should be checked before every smeltling Sections of
vmmm(wnfﬂmmmcfmmh{usmamﬁinaeﬁm&m@%my
fiveproof building with a 1ight roof, separated from
other bulldings,

A gpecial apparatuu should be used in order to
avoid the presence of workers ingide the furmace GaSw-
ing when the orystalliszer is cleaned, dust and fine oine
der being removed by meansg of a suitable dust suetion
sy sbet,
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udd preferred {(swapeing in hydraulie

e 1) ex than drop forging, for instancs}, Cold
““tw dum ailoys ars characsterised by the lowesd plahmxa
propeyties. In the case of cold shs ﬁt ﬂi%hiﬁgg Hitanium

“UZK'F' 5 Teys % <l

945

LR R ¢ Ty oy s N ™Y e ol ey, ™ N
alloys should be imoted to m@“aémw smtbions
I . . . Ga e, TR e ) A ; e
g@aﬁn not b 50 peiWﬂjﬂi

s, o et e . ysh iy VRN N . e te o

Hures T 807 A 'ﬁ)ﬁ zothan those

" i Py - whom e
cons of HW?&TO“& *uu@in

Yo ressmmend To accompany cold rolling with swall
&muﬂr%v of waﬂjuv; {up Lo b percens @dmﬁ; and to usse
planet ﬂr” willis &8 & xwla@ :

howld be dne

awing operatlons 8

iy gty B o] e P ] N e
orens ; in ..1 case of Litenilunm ag
oomrared ho abtBlinisas 0y, -

bhﬁﬂ@ﬁ be performsd mwﬂ@w the Ffollows
3 w A ey 25 <k .'1'

sead 35@&1&@* yadive larger bthan €

ete thicker

v TJ@?CW“%
.im:::‘a , thickness, (oold bending ol she
than f@? ﬁi»”ﬁﬂﬂi& be svoilded &lubwwfh \ aptd berd
of rofs whose geobions is larger ¥ w® and of
1 pipes whose le 1mmdur L ”J W ’aﬁd whose
wall thickne z} is not e d o
owid not be ‘“ﬁhﬂf into hillets

h_“

e

L
T hard

e ez e s g gy . . " - gt ]
by means of win be done using crank p$,mw
s I Rl s £ -

8e5 wﬁlj ir enien Lo Aﬁiﬂuﬁﬁ in advance

Cotting is besd p@“““fm&ﬁ in the hestat ”bdué
Arevile presses; all safety meawsures should ¥

s

3 Y
afc@ taﬁ the region sround the outtlng reglon wwmwjd

with ¥
Comp

b'&? u)j. A i@x ﬁi,ﬁ A «L.T’a E R Q, iﬂyu:} C'i ,,af‘
R o 8o (ﬁ‘ the danger pregen ted by m Al ohips
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racommend shilelding
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Tltanium &l vym exniblt miciman ﬁixs@i&iﬁy
sfore bs ﬁum only efter hmw%i,g and o

t éer'"uztﬂmn aupmgwuiig@ drawing)

&& iﬂwreaﬁaﬁﬁ the raesigbance

allioys drops sharply, thell

of breakdown and
correspondingly
the 80w
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; sendvm alloy s at inﬁh BREDE e
Y} ds in Tact b Leher than that of

‘ @ﬁ@a% due to thelr dmpuriity combent, Eiﬁanimm isg
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5@?ﬁatmva to notching and tesring, so that a slow raite
of deformation corvesponding to lower values of resise
tanos 'ﬁ:e:» deformation is m"e,:?‘e "abjﬁ Whem it is; chaim@

upﬁ@f Pregenre .,

ﬁuwmrff ing Yo b

mation of J.;Wﬂwicu. ar dlﬂ ”éa: ‘
dwivisal sbap vahu't,.xi{:{ e perforned axi*;
slow r&ﬁﬁzﬁ :

A3 cinder forms a finely dasp@ sed dust which

'wailnma“ thp atmogrhere of dndustrial buildings; we

2Lerﬁfwr@ strees the need Tor me &5&3@ aimed at prevenie

ing the formation Q%,ﬁ“%MDY and re ing dust by sUCs
‘timﬂ¢‘. ,
: Preheating mm& c?eanimg wu.mewm_ “reh@a@img 1&

1nﬁa“ﬂﬁqaﬁka“
ennealsd, wgu%a&; “Ltﬁz”tﬂ@ﬁbﬂg o mwc&miy hea%mvvent»
ed and pwaaﬁaa&

Practioal axgﬂzien ¥e p roeide avi&emaa'fal the
possible spontansous ignition of 1nu@%$ when they are

.wemOVhﬁ frﬁm the furnsce,. This coccurs &g & conssguence

of the formation of fine and minute titanium perticles
%rrwﬁahaﬁ off by the bedplste Lrom the billet once the
mwlace layer 1s ra&crg@* these particles have & hlﬁm

au it eal ﬁﬁtinﬁy; anﬁxlaw canse mey ve ﬂ@n%av and
then resotion of g&rﬁz s of the ingot not proteched

by the surfane l - with dron oxide from the bedplate,
A% high hem a ratiure Hitanivn iz extrewely active

and reacts inte mﬁmly‘WL*h hnloids as well a8 oxygen,

suwifur, carbon, nitrogen and &1%&? elenenta, Ingots

'Mdﬁ% ﬂh@ﬁmf T b h@&taa in muefiles in the casze of gas

or masout furnaces, while mwlfles, V&ﬁﬂh% o neutral
rgpheres thelivu, argon) should be used with elece
fon hu*%h~ﬂn%@
. Preheating in vacuun Tacilitates the removal of
h§Wﬂm ren and other gagecus dmpurities from the mebal,
Since wo cinder is Tourmed in uhiﬁ proasess, the dangerous

‘ﬂjf&ji etohing opsration, which in addition erhances

ihe hydrogenic bri?tieﬂmaa of %he metal, can be exolude
ed, The uge of inert probeotive medie glves good QUi

",liwaﬁiV& results and is a ﬁaimﬁ Wt cosbly p“&u%ﬁﬁ@

cdn prehessting by means of electrical Turneoes
in the absence of aﬁuvﬁp“er@ gontrol ox withoub vawuumﬁ
ﬁh@ use of vedplates and supports made of oxidizable

Cmeterials as well as excessive sliding and shaking ﬁf'

ingots during their notion iﬁuAdn the furﬁaba should L
avoided.
' Induction heating iz convenlent for cylindrical

L 5 o o
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billets, The advantaze is its speed (3 to 5 min) thanks
to which oxidation is reduced, The corresponding units
can be seb up for 12 4o 15 kg billets and a preheating
temperature of 1000Y, the frequenecy of the induction
current belng 2500 cyoles,

We recommend to ammeal tibsnium alloy pipes by
the contaet wethod in ordey o keep the surfeace clean
and to exciude further conbaminstion of the metal, The
pipe is placed on ashegtos cement suppores and a ocur=
remt at the industrial freguency passes thwough it (up
to 1000 amps, 36 volig). Proheating uvp o & temperaiure
of 750 to 8009 lasts 2 to 2.5 min. _

Afber hot rolling, hardening and armmealing,
sheelts, strips end wires made of titanium alloys ave
ceovered by an oxide layer which should be removed before

- the nexd trsatment or before the menufactured produch

ig out. Iayers of titsrndum oxides are resigbant even
to the strongest chemioal reapgents. Wides which form
at btemperatures below T700° are soluble in concentrated

r

sulfuric acid to & cerisin degree, whereas thoge obbtsine .

ed at 1000° and higher temperatures arve insoluble fov
practical purposes, The removal of the layer from the
surface of the metal does not therefore smwount to dige
; bt to dizsolving the metel under
ity the oxide lsyexr must be broken Lor that purpose.
Thisg is schieved by means of sghet peaning or trimming
(rolling on & trimming mill with % to 5 percent cogging)
or by processing in an alkalil melt, :
_ v Procesuing in & NalH + §al0: melt st 420 o 470°
has found widespread acceptance as an efficlent process,
vut it is dangerous due o possible spomteunscus dgnle
“ion of the metal in the bath, Thisgs follows from an
ovarhesting of the laber due either to the formation of
& contact betwsen a portion of cheet free of oxides
with dron oxiden Ffound at the sepsrating comb or to the
covbanination of sheet edges with ¢il, mazout, kerosene,
dust reacting with titanium when heated in the bath,
; The ebohing of ditanivm by aclids following alkaw
11 or obher +types of proceszing reguives the normal
safety measure s, .
The aollection, shorage and use of wagle maters
iels, VWESTe 1HTHE TN of obiyB8, obtiings, shavinsgd,
Tenplets, discard, Tilings and dush sre oblbained in
many operations. IDulky waste materisls are not B fire
hazard for sborage, whereasz fine ones sre flre and exe
plogion hazards, ’ -

The collectlon, storage and preparation of wasbe
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This publicatlon was prepared under contract to the
UNITED STATES JOINT PUBLICATICONS RESEARCH SERVICE
a federal government organization established
to service the translation and research needs
of the various government departments,



